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(54) [»W©**M «l»U-1fgRl 



1 

Wf77fc. ±iex^-y hfc»»5-g:*xf 

IBX^-y hWWttSlHIlIf 4Xf-/Ttt, SRX# <y h 



2 

[fS#JS2 3 Jbiffi5x*/P^*h-A{±JbE»|Wlco 
lil&A'xaKx^/l^jfKb'-AcoiiBiiSiSr 4 i t 



3 

[IW5I6 ] JJETOi, 1 £ M±*ti&±0&#* X 

±f£fiEpJi, =Jfc?ETj64, ft^lJUi 
2fc£tt0)§Bttrifc. 

±S-.~xr&3t<r) o *>0±fESI 2 wi&tz Itztf*, X± 

vti-? • ro^AtcLfc^o-ciwaistii. is* 

[ffiKg 1 2 ] ±fazo?)j£#<0 o *><9±ffi3S 2 <Oj&ft 

b. 



(2) &HF2863872 

4 

[ msr 1 4 ] jjezosw8$m> o ^ouem 1 oj&a- 

[ffi&B 1 5 ] JJE*=Sr< t i>-^n®mmiz3&& 
UK 5 7-12, £ffi£ . Hf£JSl4t::f&Si<9g 

i 1 6 ] jbi ezoc7)j£#<7) a *> w±ibh i 
i wmm 1 7 ] jjBzooisiM) a *><o±i am 1 <o«» 

Lfc#-j Tile** 1 7 h £^iS$-frl>*:tf>cD^gJi. 
4"&< fc {>-~30>79Xh%fr (acusto-optic) 

-A<OttBaWS«S*i& J: ^ tc±B»«*fc:i*rttfen4 
iKIH^jS^ML-C^feBBeeiSlftfcJJEKx*^ 

^v^. is*ii8^vM_i9ov^-m*»-otie®i7)g 

[^JS2 1 ] xKt*-A**+-*-4fc*>*>#gHi. X 

-A - ^yXSr^TV^. ft*lB8^^L20W^-m 

[||*JI2 2] iiet'-A^mtftl.^^Rli. ifi 
ftU^Xt^TV^S, M**8arOL21*Hvraia&»- 

[ft*«2 3] ±iegEp«i, ^HMEP^^tf. ii*ja8 
40 «rv^L22WV^"fhj6' — ?(=£80fllQ]ilB. 

im&2 4] xiEKx*;MF»*b*-Afc^dW&jt 

£S. 

mm 6 1 jja*x*;w^jfcb*-A£±]aw-4fc 

^toi,. m%m25izimoMQi$im. 

50 [iS*Ji2 7 ] JJE»x*;Mf»*h*-A*^W4fe 



(3 

5 

itocvtmi. $tiilzts^X'J?%< b iioWcm'coai:^ 

ma>^io{zM^M^-thtL. *>o. ^<ttio 

4, S*I125X{i26(CiefiJ<DmEPlia.- 
[fl#Jl2 8] ±Bix*/^®jgt'-A$:4j£-f4*: 
Nd-YAGl^— «f**tr % M*Jfl25$rV*U7 

IKOWMi, 38HAtf£TalGftXg&4iritt& 

RtZ b & Ufc«ate»LT«8i* 3 i 4 £ 
t n ? , Jgie*W4**£»fc Loo. SBi^S 

04. 

* • -y o , ztu*. nwm*£& 30 

4 «t olz. imt 4vc y ^r-s;te*f LTMWSfifc-f 
• ^x>y h£fatt4£fc#T-#4<fc?£&^-0> 
4. d?)J;?&£gkt, l4HBfcl<XHB4-W>tt9J*fT 
3ifc*«TS4* t . -r>? • yi'/W/X/PAfliL 
TL4d^)*l»±-f4fc»fc, ftCffiKitt^fcfctt 
JMR&a§fltt*«£KT*4 . <IO J: 3 i^MWtttt. 

fc. Wtt^*4^H^B$|8Jfcnxa«4t4. 

a x h WW** fc ^ -3 WRte* 4 . 4 fc , gSEp&HOM 

flfcfir, 1 — ifMEPJS. • vx-y MMifctfU 
?'J-yT&oTjBKrfWfcar4. 4fc, ttftfebffi 
thZb *>fcv MttZitfZ b 4 . 

Zooa^'JO^tf) — 5(cA4. ZH^coHjt^O 
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6 

*BHWWB4,758.705*li, ±MSK-W?*\) fctt 
Vv4g&8ffi<D-W£*tlgLT*}^ ^iW^feoa® 
ttNttttTtlllgL -J 4^-^Sr«fcflr*fW4*«*« 
E*3*iTH4. ±B*lll^e«3ftTVi4:61fefc 
fi^Ttt. »f4**«?«D^ajS^4i:k(>fi:* 

m^-f • K*iBW4i:S, JiluS*4»8-<«rv* 
WIT** t-A#vx ? £31 LTJJ2H*ft±fcfott 
«i4J:$«:-9TV*4. icovx^tli, W&W 
->*&]&t&<ntz&j-tt n ?X9Ti>')^ JJEtf-A 

0, A*o, i«K3ft4*4fcttiEK3*i$vv7Mj,,? 
x?DWtt*&4;h.TV*4. ±ievx^Srai|-r4i:> _L 
iet*-Ali±ie^</^-^^H±^4j^$n4^^- 
y^*£S£$t4t tUct*-A<7)$££if#>4^ 

<, &££+$*i4. ±Km»immzKM^iix 
v ^4»j6w*i6fc*j v , ±te tr- j><7)®mtmmz 
mmzti* &mtt}&*?-ytf±.iz<nmM±izmiimz 
wz&tii. fr-o, mmz£~>x\±m%x'Z%^tfBi) i 

^mmmxiz x &&mmp&2Bm\iimm 17521 . 

0, fr^ztiii. tfmmzttixwmmznt&^m 
BMtfm±zitL>tifzmi$i<?>Mmiz&^xm$m (sub 

-surface) «B£Wt4fclb0*tt*iil«S»CHl, 
«LTj8Wttt*t4*rfl«cO«liftWt4ISk. i 

wmux'h -> x znmfrmtifc&mnM£iz±.§i 

LTV^4, 

tewz v-f<wm-k *mth t^ozt* Lew a*> 
**iBitt*«.ofcv^fii ( iia*io*«. m&%m® 

#<r)ft®1jfolz^X^mtyb%*) . *4V^Ji 

tSlis *Wt4^**rfi*3W»jhL"rv^4«fflfcl»JfeS 
itTfcO, «EPt4^**m** J »IW4«^i, SEP 

«WSrff*>S'4ti**»->fc. 

t?#i&^4f*^Ep^ffi*«Sn4. t^r^io* 



7 

m&mzmL^-nmt-. im&mmzm-im 

££*x? U V7-$h Z t J: ~>xtm+i £ 
fcvvc JJEite*/l^*t*-A*sawt* I. i J: 

i^MttMfti^tt-eoft^iiiiwttiv^Ttt, joe 

it. £x*/i^-®jgt'-A£^^£> tit^o t' 
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8 

fc#x/ws9s £*>¥Ktt, ff*L<tt, ±Et:-Ao 

#~>ximti> i t , ±tE*rt& 5 9— en 
mut. ffiMt$7-zistjzbtfX'$i. ±ies9 

* 5 -5T±IEX^-y h*IW*ti:4fc*^a{i. ±fEZo 
o "feOJJEIt-OjftiJ*: L/i* { ->T±IEx^-y 
h ilfc6»$**fc«)^>#iilflW:#S*^"CtJ 0 . d^ 

mizuz^xiiix^-yh^m^h^mi.. ±e 

JS^o ^^m-^^cL^* 5 oT±IE^?K-x HS:® 
*Hf*fe«>^>#gBi. ^<ti>-W;xh (acus 

to) tmt x «sotewsA*^-cv^. 

40 ii, ±&emt*&im+htitotzm^iii&&M* 
comg**-? o >y?hitiz£^xmmi-&zktf 
x'Zit&htizfiK zvmmmmt. mi< 
a. wmm&mtitttzxixMfcztih. tztt 
if, mfeomizbux, ±.w&mw<7)W£te, m\<r> 
mm^xmtiKz^<D^tkto%<?>m : k±ism 

ttfX'Zl. 

;v*?t'-j±<7)imzztLmm®.Bizh?>t j: a 

50 fc±E»IM*a?5«»Sr»jet4 tbUz. ±IE<7«giBu5 



(5) 



®¥f2 8 6 3 8 7 2 



1 0 



t>m. momma, m&mfocommzmftz. 
wxmm*%tszttfx'%&. fcsuii &tz\tz.n 

x. ^tcommmtat ztw* x- 

x*/i^*t*-A*4jfc*4fcfc*)#BHi, co 2 ^- 
iJEi(9W«Wiii«9i**t»«it«(ciJV^. »x* 

JfoiWCfcVvC*J«Sr< k tlOJ/oi*Wt:-^X*rt^P»* 

*>e-?x*/Mfifi»i. #4L<li. jluSfcfc^T^ 
&< k fclOWVctfwajaaate fcoi 3 KJSWWfc+S 
tffeft&k k 4»Sr< k t>iOr*Wvvx&Z i t> 

Rfc£<0J:3*W»«>«>i:T, 

■J-*fcft^R<i. #*L<tt, 1.06jumO}fcf|CiJ^ 
TfHH-ftNd/YAG ( **5;a - K— 7" h • A >y h U »7A 

fen*. 

L<ttR*t4>*u £*>«k33:*££i5HT, -r<7>r?>"<. 

rot-viz^ znayKT^h&frr&mmw* 

wttmmmm-t&ztizi^x. ^mwm^m> 
mmwmt Lx&rizimzii&. 

mut. ^wmmm-cnmm^zLtzt^tz^-^ 
wx^-issynmmimmx'h*). jtawtBo 
y^T^iuzmmmtx, awaatiJitflftajt^A 

02(4. Hl^tWire^a-yl^JBeCB-e*!.. 
03 (4. Hl<?5it99iaoft«HTft«. 

05(4. Hl«IMSBE;feJ:tft!tffl*5'*;L-rt^K£ 
SfutfHWW^Stt 7 n-0-t-£>6 . 

06 <4. sLz^ioi^tt^^fc»aaaso«3iCH 

X'h&. 



08(4. mm^mmizitzifi^tzm^m^mm 
io*j «* uraare y a -M2 *-&A,vt5 o . ^ ii fe (4^-r 

•jfttOTiO. &fi l 7X7 r l8iJ J: tfzoofiiTfrfiC: 
mUtthVl Y\s-)V20te£VmzZ:'>X&%.%ixh. 
ASWfcli . ±SiZ.-o<?>+M Y V -/WD 3 <D|S— <D U 

-^20l4±ira5»'7X7*18fc^LT««WtHjeStl* 
-*\ fc3-#*>tM K^-/P22I4. HI!g*x24rt>fe& 
l&SUzXtX. JJBWft^XT-fcWLTflWWtclft* 

20 ^0ffi(C(4*'7^JS26i:LTfS*»tlTV^S®Epi-|. 

t=, iie^tt^^a-^fcii/iiegEpgsiosr-fr 

^-*awiWfc±EfiWA'7 isy-rumzxt z k 
m -f . «4«:tt«*<o#**±iBa{eaaii<kotinc < 

30 *£fcj&f?&&v*J:3fc:fcS*i , 0**. 

JJEWH i E2'*.x-/M2»±, H2tB«tc«S*iT*J 

^&Htt<7)#^»832fcJ:tf34S:«ll;l't^4. _blS3t 
^a^32fcJ:^34c7)-?-nmi4. *«B6fc. JEESrft 
tt»38fc*^T*J"5, IM^XT'Ol'hcOK.mnz 

mm2htz~ttcr>mmfi2s4ottzm2<?>zti-?tLiztt 
40 ^»$ns„ zolx. m2izn\^x^fmms3nzm 

LX^ixl J: 3 £#3$BuSfc C fikStiB-rifltfirR 

m^mmi2[zmLxm2iz^ixhx 3<c. 

^»4$>fe^t^l5^§ii^ra<iJ:0t'>^<=5r0. 
50 LT. aa^rfi-fif^jKSiiS. 
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m*^7 ^Mzt$\*Xft$:$t?Z>£olzM1RZtL. - 

ftfctf LT*)*f5Stft ct 3 KIStffiS . ztazx o . 
*ftvU4fcfc £!41Wi1-ft*S«m^iB<0J: 3* 
jWKfcft. $r*3rfc. *>*>ftRttt4, Jt£ft£(4. A 10 

6. i/ucir>r. JMBfiltt&^t-ftfcfcfcCiS 
»U l8*fcLT*)iWJ!Waft. B3£:j;3;ft.ftff£a 20 
HifeWcfc^T. JJEV-*44I4. RFBi^mttttt 
C0 2 l^— fSrfilxTfcO. £*Uil0.6jum*)«££t> 
*> , * LT **H9> x fc»KT«B L 3 ft U-1fR#46<0 

fattft. tSft^He-Ne C\'J?A • tt» U—f%CO 

584JJEt*-A|6£*B2fc*y!: 0 , I Z "CtKCfc U- 

Eh - A»^B52tc«MKr1ttttt, 10. 6m m*>»*£ 
oTOJIWSfiJtt*-*. 638nin£7>i!fcft£*>om8fc 
ItSrRlffftt^ifcT'&ft. -ICOJ^KLT. JJE 

ft^HlJfcfrS- £>oO)2/He-Ne«£t'-A46.58£it{fc1- 

ft. 40 

VwfcA4S-£$*iftfc N Cl<7)ZOC0-irri»h'-A4 
6.58(4. ±lSHZ^^W^ffl54Ci>V^TmHc7)^:i«ffl 

mwomtmteizmrcKmstiz. mmm^RM 

Hffi62*>£>. ±lfi«^h'-A46,58li. V ■ !--••/ 
h(AlZlftiiX$ t>lz%M2ti. ££*>S>iJHI£b*-A 
46. 58l4IbftnfcUd£&IWt26a&K£ igft «t d fcMt 

StSWfc Lo&Xitz. ±ia^Hi3«t tf3BEW)R»fi 
ffi60fci:tf62t4. JtE'Vy K • J-^ y h64i-tt(Cj5tft 50 
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1 2 

(t£*U Xf77 • *-*66 (0*B&) (OfW^tfcT 

JJE^v K • ^---y h64*>rt»fc*JWC v ±faC02/He 
-Ne«&t*-.M6.5W4. ZOtf>»n»5 y-b&H ZXtfO 

IzMUKZM-fl . zr><r> $.y—ff)d h<rt&—<r> 5 5-68 
(4. ±ieHEH^SItaM62*>^(7)KltO|g^i: UCASt 
"f4*^f-A46.BWtLT«»f 4 J: 3 KES3*l 

^mba-cik £oiz ixms ±$szm => 

ib^y- o-h<r>W,-<K 5 7-70(4 . Z?)W&, ±IB§S- 
7-68*>^^KItOi^mt LTTJfrfft t'-A46.5 

b-A46, 5&tfwmft'cn< * -j t txmm t 

3 ft. *tf>IHL JdE-Nv H ■ h64A»£ffi*t*- 
A46,58t4. JJB»-*Jj:t^ltZ^)55-afeJ:imw 

t^oZtfiK iMmglzZiXW^frtKZo. Z<?>£ 
o%miZm,lzi-htzMZ. ±IEro^i6^fig=5r5 
7-68tiJ:tf70(4. ^ii-fii. JB-*JiV3IZ<0«fie^ 
72tiJ:tW4tE*Htt*l4. iJBZoO 5 y-te&ZV 
immttZtimthtziblz^ «Ar*W— # ■ 

46,58(4 1 4 fz^t^Xt<r>vyXmmi^tsZ tifX 

-A46,58Wg*>ZJ«CRJfcWU 3KUiWfe+W^X78fc: 
Altf4h'-A46.58<7)fS(cRJtM-tl.. Lfc#->T, 

aatt*-A46,58t«or*4, jsiuftfe:*jit*ia*** 

(4, -<)3fi«tT<>:<0J: ^(cs^ns. 

E= (PRVA 2 f 2 ) W/m 2 

Ci-CPJ4U—ffcJ:->r«4S*4)tLftai*'C* 
ft. ZO&frC t*-A»^»50<O«*iJ:VB«A9!Bfe 
*»fc«rft. 5rWr4>, t*-i»ogR*itt^S*«kmujS 
fctJttftaj*«*E#«*tft*»4>T'*ft. iDxT. ± 
ISl/ y Xgm78(4 . ftffl WCi470i«&» ^80mi^l5ffl«O|| 

CfcWft t*-A46, 58<?)AMW : 5:ai^^g(4300K/ciii2 Sr 
®g-Tft. itf)J:5*3i--^(?)ai*«JStc*5V^TJ4. fil 

0. itUctJ^T. ASH-ftUWb*-A46.5M4J*i:L 

TffiiiR§iift. iOJ:3=arJSSW^lB»J4. W4*26iO 



(7 

1 3 

Xf70*m\ vtUS t'-A46, 58Wj£j££i&#>£4 £ b IZ 
4. 

HSAWBi, ifc*X,, JJE*m*W»*i:, JJBtT- 10 

Mb.ttzm^xmott&zbtfTZ&tf. &mfcm& 

£>C9t'-A46fc J: tfBJi. 04 l:*2:ft.4 J: o 20 

r u 76^aig t yt act* v vt *>*jje3c£sbo*» t Mf 

±l£ZO^U— f44*Jil>56. Mtffc-t*l«l 

c7)h-A46, ss^gsituasn^s^co^fi^^ 

T^/l^K J: -> X&h - 1 ifiVt 4 . He-Neb—^ 
14* 1Mb mm<?>4 Vt-xi >y ? £fSft&#S##-f L 

iT56*iJI**c«w>ttJ*K:*JV^Tf»W-*«5*-rr*0 . ** 30 

^*>£>TS>4. 

Ex- -/ h86!4, U-f44*iJ:tf560tHBfc:¥**4i 

h86*»4>, S^J* S C02 »f44*3 itffle-NeU'— !f5 
fc-W->*l4. Unix, %JM£ti. XT'vWy • * 40 

c 3 ? tj iy^iium^^-^ 4>n4«EPSH* { 9 
V. 12V, tsiirtWoPSSiijfcDC*EEWB*iiftU 
-il^ti. ^-ftefu ^yb°y^' ^^-XASrSBi: 
■f4^<He-NeU— C0 2 l/-lF44£>i: 

IB^-y H • i--/ h64(Cffi»$*l, ^y Hi- y Mcfc 
it/74tfit*&$ix4. 50 
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1 4 

J^^W^SlOfcilfJ^t^ai^^i-^^^^ 

i&v-^yxti, S5{c^W^$iiTfcO, aye 
*-:?9()frWt4^&^l?£85m>^<ff-»£ 
L, &4iM4/Py? • TvrSff^iktioTBMW 

<^)*W*fc:S8it4^<±El/-1f«9i^-f->' 3 y# 

wt*iWi5^-*-^x<oiB. ±ie3ye A -^90(ijiis 
*E«BIrtfc:»ife*ifc*6*»l:ftro^9ASnfc 

X o ^fteoffifg bbUzt^ls—rmyV -MzWn 
3fi4. 

lb. n y f jl -^90(±gB]c7)^ t <- ±IE^f4* 
26^±LT^6kfi0eLT±EtlWt»< s HRr<^ 

-r>mmi72&£wuz&tei*tLzwni£nM£$m 

ix. mi^zb&is-^-Anfa&zmfr-fzb 
wx'% ziizm-jaxx/wi-ns. 7-6stj xxno<?>-m 

sep-t 4 tm*3&«3 y<r<;u h i6(c j; *#st 

JoTJJEl'-inHWf— S'a yfcaBSSil4k*<0 
i<«IHtt*26tf3±EH^R^--f HU-yPMCSW** 
MW^fiBii. W8*y24»#«t: J: oTSOW-ft ; i: 

rt<7)|g-£7)^P28c7)llt$-r 4 3 y<r<;w h 16^^»J@ 

r^Phi6w«^^±E»«*26'e<ia*jt o tmi 
zinzxo. mm-i^nm»b. m 
to* : j*-M2om«%mmb . iSBmw&mobvm 
co®ijfamMiznLxmiE%$mmmb%i. 

ft<r>&mzmmz>tiMzm^ti&. ±Mmmm.6tf 
± t m ! m^zmrs<b. mftcommtfii&tm 

ffi^MllrL. ^»$ii4^I:* J S)4»*>ttf>m^$tL/i 

->xu^9mm^hixh. z<F>7u~,?\t±_w&m 

W&<n%tf®tfH^-<nm&to%siUz$. ^Xlllb 
fesfirV^ Zoc7)3t^»]|l32i}J:l/34lig!l*n£7)8gMdiO 
li, JJEBBsp«OiBi(iit±E^o.y^t:«t-oTlt«IS#i 
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1 5 

v=di/ti 

9 o -/ ? aym* mm-& %m%i± . Asn%«mH io 
ti ost 5 &mi hvuy? -v-i 9Arf*i&Qh o . 

±IB!f?Z<Dft3*#«34£ ±f£giEfJ§jSKlO fc 0 K 

t2=d2/v 

d 2 = (tfc/di ) Xti 

aw**** tm«««(«^»wBti fctHM- & . 

mmfmwmzm&tmmzmLT&'o . tnt: 

#±E>aaisiiHt» iztm-ztiz . 
flwsatsfctjwt, ±iaco 2 is— rutfmmtzti. ± 

lecOz /He - Ne«£ tf- A46. 58tf ±EWB*26<OiHBtf> 

Ttifr < - JJEtfflfltfMftK v £ t ft * *MW"S 

Mftfoft (superimposed component) £#A/C^I>. Jh 

iot $ 1 5»wDc«wi . mmnmtfum <x?iz 

JJEC0i/Tte-N6a^t*-A46,5W>JSIUftSr*rtI-Jlt6± 

*u pause. ±iaMEP^3S@vTis< i a eft*** 

S. .lite J: 9. &«fflbtt££ft(»riE2:&*. ±iitf 

mmm^ix^m. zcommmi^y^rovhibiz 50 
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1 6 

it. *LT. iJSSZ^a30*^±ISb-ifeEPXf- 
& 6 t JJE*fflf*26W»ft*«JJE VyX ■ T 

■>,*yzr>mt isstmittjik t oiaorat *3Wts 

EftprM Y ■ v-)i^^<?>mtc&wmzii^x±.3l 
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